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on surface motion, and (4) The mechanism of stress concen-
tration before an earthquake occurrence. Study in all of the
above mentioned areas will be continued.
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3.0227,     INELASTIC DESIGN OF BUILDING FRAMES TO
RESIST EARTHQUAKES

j.E. ISHELL, Mass. Inst. of Technology, School of Engineering,
Cambridge, Massachusetts 02139

The study described in this report was aimed at better un-
derstanding the relationship between design strategy and
damage during strong earthquakes, and at the development
of improved design strategies.

This is the twelfth in a series of reports covering research sup-
ported by the National Science Foundation under Grants
GK-27955 and GI-29936, as part of the program for
Research Applied to National Needs (RANN).

This study involves the development of a design procedure
which allows control of the inelastic response of a building.
The story ductility ratios and interstory displacements are
used as a measure of this control, as these parameters seem
directly related to possible collapse and overall damage in
the building as the result of a severe earthquake. The build-
ing is reduced to a simple spring-mass model. Various design
procedures involving Newmark's inelastic response spectra
are used to design the stiffness and resistances of the springs.
A dynamic analysis of the design models subjected to artifi-
cial earthquake motions is made to determine the effective-
ness of the design procedures. Newmark's inelastic spectra
are also evaluated. A design procedure is developed which
gives control over the average values of interstory displace-
ment and ductility ratio, hut the desired uniformity of these
parameters is not achieved. It is also concluded that to limit
maximum values of parameters inelastic spectra should be
made more conservative.
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3.0228,     NONLINEAR AND COUPLED SEISMIC EFFECTS
J.M. ROESSliT, Mass. Inst. of Technology, School of Engineer-
ing, Cambridge, Massachusetts 02 139

Description: The purpose of this research program is to in-
vestigate nonlinear soil effects in soil amplification of
earthquake motions and the effects of layering and embed-
ment on soil structure interaction effects. This last effect is
particularly significant in the earthquake design of nuclear
reactors. Finite element techniques are being used to
represent the subsoil and the structure and different bounda-
ry conditions to reproduce radiation effects are being com-
pared.
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3.0229,     SEISMIC   DESIGN   DECISION   ANALYSIS   FOR
EASTERN METROPOLITAN AREAS

R.V. WHITMAN, Mass. Inst. of Technology, School of En-
gineering, Cambridge, Massachusetts 02139

The overall objective of this award is to develop a systematic
methodology for making decisions concerning the proper
level of seismic resistance in buildings and other engineered
facilities. In principle, such decisions involve a balancing of
the initial costs of increased seismic resistance against ex-
pected reductions in human suffering and economic loss dur-

3.0231,

ing future earthquakes. Working within the constraints im-
posed by realistic public and private policy, the award will
specifically seek: I. To develop reliable data concerning the
tangible costs and benefits of designing for increased seismic
resistance. 2. To develop probabilistic models for analyzing
and comparing the costs and benefits of various strategies for
mitigating the consequences of future earthquakes. 3. To
work with engineers, building officials and public bodies to
learn how such data and results can be used as a basis for
making decisions about seismic design requirements.
SUPPORTED BY U.S. Natl. Science Foundation

3.0230,     METHODOLOGY AND PILOT APPLICATION
R.V.   WHITMAN, Mass, Inst. of Technology, School of En-
gineering, Cambridge, Massachusetts 02139

This is the tenth in a series of reports covering work supported
by the National Science Foundation under the program of
Research Applied to National Needs (RANN), under NSF
Grants GK-27955 and GI-29936.

A shortened description of the methodology and pilot applica-
tion has already appeared in Report 9. Chapter 4 of this re-
port, dealing with the treatment of seismic risk, will also be
released separately as Report 11. Chapter 5 is a summary of
the development of the damage probability matrices; a
complete description appears in Report 8. This report con-
tains (in chapter 6) a complete mathematical formulation of
the methodology, and also (in Chapter 8) the first reporting
of the studies using multiattribute decision theory.

The aim is to assemble and process the data necessary for a ra-
tional choice of required earthquake design requirements in
building codes. Procedures are developed to quantify the risk
of earthquake shaking, the likelihood of building damage,
and the cost of increasing the required earthquake resistance
of buildings. Various measures of effectiveness are con-
sidered: cost/benefit with a dollar cost assigned to life loss;
acceptable life loss and utility functions incorporating both
dollar and life losses. As an illustrative, pilot application, the
methodology is applied to the choice of design requirements
for multi- story apartment buildings in Boston.
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3.0231,     EARTHQUAKE   INDUCED   TRANSIENT   PORE
PRESSURES IN EARTH DAMS

V.L. STREETER. Univ, of Michigan, School of Engineering,
Ann Arbor, Michigan 48106

The primary thrust of this activity is to determine the loadings
on the upstream sloping faces in earth dams due to water
motion in the reservoir induced by earthquakes, and the
development of a mathematical model to calculate the
transient pore pressure due to dynamic loading. A one-
dimensional model will be formulated, that will guide the
development of two and possibly three dimensional lattice
work analytic models. Dynamic loadings caused by reservoir
water sloshing will also be calculated by the same methods,
starting from displacements or velocities of the solid bounda-
ries. The dynamic pore pressures will be combined with the
total stresses through out the upstream slope, and the dis-
tribution of effective stresses will be calculated. The coupling
of the hydrodynamic response of the reservoir, the structural
dynamic response of the dam, and the dynamic soil proper-
ties of the dam materials will be considered. The ultimate ob-
jective of this study is to develop design parameters for the
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